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(54) SOLID-STATE IMAGING DEVICE AND DRIVING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid-state 
imaging device capable of suppressing a fixed pattern 
noise inside a device and a driving method for removing 
a noise thereof. 

SOLUTION: Concerning the solid-state imaging device 
laying horizontal signal lines 22n and 22n+1 for the unit 
of a row concerning a unit pixel 1 1 composed of five 
transistors 13 to 17 and commonly laying a vertical 
signal line 25 corresponding to these horizontal signal 
lines 22n and 22n+1, first of all, a float diffusion area FD 
is reset by the reset transistor 16, and a reset level 
thereof is outputted through the amplify transistor 1 5 to 
the horizontal signal lines 22n and 22n+l. Continuously, 
the signal charge of a photodiode 12 is read out through 
the read transistor 1 3 to the float diffusion area FD and 
a signal level based on that signal charge is outputted 
through the amplify transistor 1 5 to the horizontal signal 
lines 22n and 22n+1. 
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(57) [£ft] 

ffofdCO-ett, 7J;* 7 i/*7" J>.<DM.Wkft±% t£-k<D ht£ 

WBfc^a] 5 F7^X? (1 3-1 7) «J5£(D¥ 
ffcW* 1 1 fc*f LTfTW-t?7fC^fS^ 2 2 11 , 2 2 n 

+ i#BBiR$*tSi: Ht, :jib* 5 Ffif«2 2n l 

2 2 n + 1 iztthxmmm 5 is#atEi»$ixT 

1 6(c:J;oT»iIffiffcfMFD£yiri/ ^cD<J-tr 
y h L~</W£if i|i§ b y V i?X ? 1 5 Srii LT*¥ff 
22n, 2 2 n + 1 (Cffi^ U I^T7t h^V:t- K 
1 2cO{f^-*#£S!^mL h7^^^ 1 3£iILTS 

t^/l^Jf^ h7>"^^ 1 5 £iILT*¥fi-$!-H2 2 
n, 2 2 n + 1 (CtB^j-t-§ 0 
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h 7 v v 1 * * *5 J: -OWKiSB h 7 7 s>7 y- ^ J; 3 Kit ft 
^•rotti^^jitR-r 5 mtiWSi V y 7i>7 9 

*tfcW^*SrW«cttlESiafll*lllK:ffl*i-SSEK» 

SB U -fey h hy^^^^lc^fLxy-fey h/^w^^-^x. 
5 £ x r i i 1" 3 @f«f ft* 

[11*5 3 ] wraa^wsf « N ttrtfi y -tr y h h 9 >- v 5 
^y-tets y -fey hm<ov±y h ^^twmjtmw®; 
m^x^mmm £ fttdmrnm^^ < ft * t z 

[»#« 4 ] stria y * y h u-<a> t mnEfli* woi* t 
Bufes r t £#mt1-5fi*«4fB«o@frSft* 

fWffAsil^o 

ftfcff-§-*ffi&*l^te»E*ffl?-«*ttl L h 7 >i>7 
y\ rcofE^-ttlL h7 ^s^*yM£J:3fi#*ffi©Sfc#til 

h 5 7v>7 * , HufBS«^|5^ y -fe y m-s y -fe y h 

*©W^3 5tfi;*j»ft h 7 7-77 * Sr^r-fS^fi: 

H*W5WfceiIS*vC&5WIHBi:, iKfffiiUllStfle: 50 
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jfe-fSWBy-fey h h^V^^K.toTliWBWWBSry 
-fey M, tO!)t?h V"</PSr«HBitffi h 7 7 i>7 $ 
£il LTfufB7k¥ff ^tcttlTJ U 
^V^TmSE3tS^^#-7-roft-§-«#Srffi|B^g|5(cgg^ 

a u *©«^-*ffiffcs<5< -ft ^w^smmE*!!* b 7 

7 i?x 9 &9 LTlltn&JcVft *RfctH;*i U 

SfrfB y -fe y h l--<^ t HfriEft^- w-^^ t %mBJ<.¥it f- 

mm<Dmmtmm] 
[0001] 

[0002] 

1 1 ic*tJ; 5 Id, WiPi* 1 0 1 tfftPWc 2 ^5cgE 
S^ix, mw.y£&®&i 0 2iciorSilHWUfti o 3 
&frLxftmifffc£tiz>mf&v>t>oizts^x, mw.it 

til 0 4©^*|C*7ATy7'l 0 5^giJjX, ¥ 
fia*l 0 l©#*©B^fH^ s *7AT^7 P l 0 5(C 
frlWSfC*A.e>*t5i: HC, 7K¥*^IU^l 0 6 let 
oT?iJjl^s/i^tis *¥ff^l 0 7 3oJ;tf-fey*T 
V7"l 0 8^LTtH*^ti,-5«^(0't.0^t 3 ^-cv> 
5 *H#fF^5, 3 4 5, 2 6 6*#Rg) . 

[0 0 0 3] 

a«T--Tr(i, 1H (17K¥*««P H 1) ^ro{f^«^5r 

7J7ATV71 0 51C— S(Cliiil9, ^(75*7^T^7°1 
oTV^/cfe, *7AT>-7°1 0 5 ©y-fey h W<yK£> 

/< 7 7 ^ A/*r« ^+ ^^^ajfcut 9 a*n 

5 0 #*7A7y/l 0 5fcft*?il-CV^6 h 

7 y v>7 ^ co#t4©^< 7 7 ^MI#('»S $ ft, Wffi-h 
tWWl^^-y^X (FPNlFixed Patern 
Noise) t LXatlS r. 1 
[0 0 0 4] rcD*Mtt»H^/^-^y-fXSrPI]JE-r 
5fc*(c(4, f/^x©»!c7^-A^^•!JSrffl^^fc 

v>7 ^ ©#tto^7 y *tfiBgi-5 / -T X^ftBJi't 
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[0005] *3gPJii4, ±EIMIlcK*-C4*Hfct>© 
[0 0 0 6] 

HSf <7)tt^ W USR h 9 * as J: tftti;*j»ft h7> 
y h b7^i?X?iCttVX!)±>y h/^*£-^x:?>7Mp 20 
[0 0 0 7] ±B©fl«JK:4sv^T, Sittls»¥afc:J:o 

ttJU r.<0{f-§-|t#&-ifi|ig h7 y^^^ILTitU 30 
[0 0 0 8] 

imwnmm^mm] sir, ^mm^mmmm^^^ 
rmm^mmLxmm^mm-r^o ant ^ipjcos? 

So *ll»fi(£ffi3ISfrm*f-(4, tfv'ty?- 

- Y7 f>Xiif if Of^©f ^->t C 40 

CD (Charge Coupled Device) SMlSlf-©*^ i8 

v\ iff (l^y) ?b^>*ry?-Z®Z>mftk?£ 

[0 0 0 9] 0 1 d&l^T, Mt?H4tvfc^^ s Wi 
B*l l£i?LT^-5 0 r<D^{4H*i Hi, 
ift?fc57tb^t-K (PD) 12tfLT, fn 
^WL h^v^y 1 3, gc^WLS^hy^^^ 1 
4 , iff! h y ^v 5 ^. y 1 5 , y-irs/hhy>v ; 7.^16 
£41^7311^7^;^ 1 7©5o©Nc hMOS 
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JtMSM* l l asff5fl«U:E«*ftXB#»2 l £«J&L 

[ooio] ;i^-ew: s mm<Dm^t(o±Mc^ 

mm%$ 2 1 ffi 2 ?IJ (m-l5"J@, m^lJB) 2ff (nfr 
g, n+lffi) K>pi**^K>*^^(^i:oT^LT 
V^„ r.OHSl«P2 l^fi, 7k¥<f^22n+l, 2 
2 n$$£ Um^-ta LS23n+l, 23n frft&tiLX'm 
H£tlTV^ 0 $e>tc, y*cspa*Wft2 4m-l, 24m 

[0011] m?ljn+ Iff l«¥ftBSl 1 fc&I^T, 

»T5*it££Sfo-c^;5 0 r»7th?Vt-Kl2 

K0>S«*SHW P * S> * 5 E?LS«g SrttJn L 
fcHAD (Hole Accumulated Diode) i? i^f-fllJti: ftoT 

[0 0 12] 7* hyV;*— Kl 2©#y-Ktf4, ME 
^fctJL h7V-^^ 1 3(Dy-^^^^tlT^5„ Sc 
^•fflL YyV'y7,9 1 3(4, KW^s^lWTffeSS 
»KIMi*FDK:ttK$tt, y-his«t*WLWlh9 
y^xy i 4©y— VKW vic^sttTvSo 16 
■^■ttlLSiR F7V-^^ l 4(4, KKV/y-^^Sl! 

*mb»2 3 n + 1 ?-b&fc¥mvm2 

4m(;:S#c£ixTV^ 0 byy'y^.9 l 5(4, 

h mmmmmm f d ksbk $ tt, fv^wd 

[0 0 13] y -fey h S*/*9 1 6(4, y— 
iStefttg^FDic:, KKyiSilVDDM^M 

m-icii^ntv^. r©ytyhh7y^^i 

6(4, #atinWi*FD«:WJ[VDDK:y-fey h-TSfc 

*icf7 , i^5'->3yi-efe5. Wtj^k F7y^? 1 
7(4, K i^f v^ifjig h7>"^? i 5 coy— y;(c, y 

-^*5*¥fS#i»2 2 n + 1 iC^ti^xg^ti, 

h AJTkspasyft 2 4 m mgai* § fix v > 5 . 

[0 0 14] Sfc, *ftff^» *«-T?(4 2tT^C07KWf 
fi2 2n, 2 2 n+ 1 (C^LT, ^tlh tU^-T^Jj 

Zk¥ff^-8l2 2 n, 2 2n+ 10D#* tSjtm^-112 5 
tro^CI4, SCilSi F5y^? 2 6 n, 26n+l 

?26n, 26n+l%, N c hMO S h y>i>7,9 

[0015] mm%\i2 1 mmmmai, wmnwtivxD 

mu^mt&2 siskxii h (H(47k¥*4fflP^) 

y ^-^aEIUgg 2 9 tfWKlb^ i LT^timKtt h 



5 

HTV^o Ztlt><Dfe&M1&2 7, 2 8, 2 911, 

(TG) 3 0^t4itMIft^(-)Sf L 
t^7hiff fcUMM- S<£5i-froTV*So 

[0 0 16] 7k¥*^lHlSg 2 7 36^tt, 7k¥*^ (M 

(f>Hmll, 2 
4m- 1, 2 4m&aLT^J¥ffi"t?*ttW*l 1<^R* 

So 

[0017] sa^sais 28*^ itaaijfeiE^i'* 0 

Vn, *Vn+l34S, «-=F^y^— *aEEIB&2 9 3S*b 
ttv'-Y 5> 0 S n , ^Sn+1 ^^tV-^tlHI^ 

ft^£;flS 0 iIM^/M*Vn, (fVn+Ht f? 
rttCOR^- h 3 1 n, 3 1n + l©-*©A*t6 
5 ir t £ fc SES&jSS 32n, 32n + llrIU 
SES& h7^^ 2 6 n, 2 6 n + 1 (Off— 
;ibixSo 

[0018] i/-* y9—'*)V?s j> S n , ^Sn+l(t 20 
ff- ttOR^-b 3 1 n, 3 1 n + 1 <D{fc£<£> A* fc 
frS G OR^b31n, 3 1 n+ltf)#tti;fttt\ AN 
D^r-h33n, 3 3 n + 1 ©#-*OA* i ft So A 
ND^h3 3n, 3 3 n+ 1 (D&mjj(DAjjb IT 
ti, 94 %vW*.%\s—9 Z 0T*fg££ftSSc^fcHL 
/^X^PRDWibWc AND^»f33n, 3 

3 n+ 1 <0#a*tt % Sc#-fctiL$|2 3 n, 2 3 n + 1 £ 

[0019] sa:ff-^ift2 s^ta^iSHWfctt, i (« 30 

*) -V 0BEE) ^m[UK3 4i:M^[HlSSi:LTco«^ 
ffflP^ra^^^y i^ElS (£IT\ CDS (Correlate 
d Double Sampling) HKif^i") 3 5 £ flSRtt t*lTV> 
So I ~ V^min]S&3 4 ft, SHL{f^2 5£iILT{f 

CDSEI5§3 S^tt^So 

[0 0 2 0] CDS@g3 5ft ^ i/^v^^W- 

££S#yi£fir5o CDSEIK3 SOftaCfl, 40 

i&gi£j£XTAGC(Auto Gain Control) [H^ADC 
(Analog Didital Converter) HI S§^£R ft S r i: fcpTflB 

[0021] ±8B«ric*>* i mmmim&mtk 

[0 0 2 2] ^^y^-IWBlfP^mWnfT 
gcoH*[c:#ai:t-Si:, Stt*2!Hl^2 8cdS1:*^ 50 
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ffi/j^n, nffS^Sil:*^hy^v ? X^2 6n^- 
M^JPSix, nfirB*5K*ttlLfTi:LT»^Six5o 
[0 0 2 3] rOJRBliljS^T, *¥*SEI§I&2 7(0* 
¥*£K<t9, a!^^@SS2 7tf>k*¥£^/V*0 
Hm-lffl*^, m- 1 59 B 2 4m- 

WftFDj&syiry h h7^? 1 6S:iiLTiaSVD 
D\Z.})±y h£tl& 0 ~<Dk£s m-im<D7k¥~£As< 
;^*Hm- 1 It, Wg1~Sm?iJtf>y -fey h/^J^i L 

[0 0 2 4] I^T, * 5 F**E»2 y^fe* 5 ?**^ 
;^0Hm^(±j^^tb. m5(ia^)*5|Z»jy|2 4mfcHl 
JJO^tlSi, mJiJI^SI^IRh^^^^l? 

a, *¥«RSixfcm5Ba<z)y'fey (m, 

n ) (D])±yh U^MZfc Cltmfoti, *¥ft 2 2 
n is J: UMBft h7^**26n«r« LTfiuffft^ 
H2 5tdtij^£ixSo 

[0 0 2 5] *fa/^0HmOMaSC 
*5Vv{\ R*HJU^* PRD#ai***i5i:, 

* P R D A N D h 3 3 n "CSiftfe 
Vn irUfflSW** btK ^(O^SntTg ^SS 
^iULl2 3n(^>X^o 0 lOtts WSt (m, 
n) OSc^fflUitRh^V^X* 1 4f±, 

fc S 0 

[0 0 2 6] Ife^ot, Steffi Uft 2 3 ntffiSPSix 

# 1 4CDKWV- y-^Sr^LTR^ttiLh?^^ 
^ 1 HdH3jpSti5o rtU-J:^ S^ftLh 

7^?i3My«t/^, 7*1^*— Ki 

2tit»aotitu s«snmtfis« 

MLb7^7^ 1 3SriiLT»iBia:*flB*FDCtt 
[0 0 2 7] Sfcfctti LaS/I/* ^PRD«t5t, Se 

{-jScr^sN^v^^^ i 5-emmztixisttmk 

UB*»Sih9^^* 1 7 N 7k¥ft-t^2 2 nio 
iWSitt»Wh7>^* 2 6 n£fflLTSB:fB-*§#2 
5{dttJ^^tlSo 

[0 0 2 8] rcDM* (m, n) (7)il^f^ft, ^(DyK 
^^^^^^HmfCioTiffe^^iJ^H^ (m+1, 
n) oy -fe^ b^fxtotiSo -tLT, 
Hm^iil, 7K¥*^^X0Hm+1^7k¥*SlH] 

K2 7a*feffl**nsr. ^co^ijcom^ ( m +i, 

n) «tlt45o 

[0 0 2 91 ±Jfibfc-*(O»ff©*0igU!:J:9, n 
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[0 0 3 0] ^v>T, tf^iry?-iW:o^t, 
B(0#W*t^B*fT (ft*K*fflLW«fr) ttfc 10 

RW"t-3o r<0fc*©#W*|R|H:lHx i £4*. 
[0 0 3 1] Sttv^ y^-jfe*iaK2 9co^4{ci 

1 n S^S^n^U— * 3 0T^££ti5 

if^aBL/^U^ 0 PRDtAND^- h 3 3 ntili 

/^aS3ro 0 20 
[0 0 3 2] -?;<Z>|R, nffg^aiiCS^IIS 2 nfctt^ 

tt^at^/^* Vn— i iSffl^StL, n-iffi^SB: 
MtRhy^v^ 2 6 n- i <oy— McHJJnSfl, 

n - ifrB#«*WUTi: LTWlttitefcS. 
•t bt, OR^- > 3 1 n- i 5 V^v?^ 

3 0"C|iS*StliK*UL^/^ * PRDtA 
NDy-h3 3n - i TSmem&k btb^o tLt, Sc 

OK^tiit^2 3 n- i |C^/l/^iSfiro 0 30 
[0 0 3 3] r^fi^fc^T, *¥*SH]^2 7 0O* 

?k a^stisS2 7a>&*¥*aE'^*# 

Hm-l^ttj^§tL, m- 1 90 B <£*¥SWi» 2 4 m- 

bT«HVDDt!>-fey hStiSo 

[0 0 3 4] «VvC, »M|H]K2 
^♦Hm#W**ix, m^ja(07K¥»Slj»2 4mfcfp 
MZtlZk, mmgOliiJjmiRh 1 7iSd-y 40 

ft*i:ft5o rtUcfc!), SScaRStufcn- iff a, 
*¥«K*ilfcm?IJB<oy*y hSjxfcW* (m, n- 

i) 0>!J-fey hU^fcJ&tfcWfeiS, *Tft*»2 2 
n- i jSitJ^lEaW h7^^? 2 6 n- i SrfflLT 
SiSff ^ 2 5 tffl^SixSo 

[0 0 3 5] ^(Dm, Mm (m, n) lCOV>Tfi, nff 
B^SiSiiJR h7 2 6 n^^tfcffitC&Sfc 

fc, yt^h ^/n^cfc«5iEassttffi*ift2 si^tti 

[0 0 3 6] * Hm^t»BK 50 
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fc^T, Kfrtii l^/u* * PRD^fcH^ftSi, :<£> 
R^HiL/^^ 4> PRDttAND^- h 3 3 n - i X+& 
^» V n - i tSfif^ t Pjjx, n 

- i ff B£>ll#-fcBL$|2 3 n- i fc;</i/Xfc±Li 0 rco 
it, (m, n-i) ©K*UJLlRh7^# 

[0 0 3 7] Lfc^oT, pfKf (m, n-i) Kl*5t^ 
T, S^ffiUg2 3 n - i KHHP$JxfcK*ffiL^/^ 

PPJDSixSc 3tf 

* 1 3^iiLT»ilte»««FDictt^i±i^tl^o 

[0 0 3 8] Sfc, R*ffll/^*PRDfiANDy 

- h 3 3 nT->t^^/M 0 S n £ fc^HliSi: 
tl, nfr B Oflfcfcfcb Ufc 2 3 n (C^VV^Sl 

0 0 r.(Oi:# N IS* (m, n) ^tt*WLSRb7i't* 
1 4{4 N ^feS'^* *Hmi^- McPPJn^ti 

[0 0 3 9] Lt^ot, B» (m, n) IC&^T, Su 
#-fcfcJL$|2 3 n|dH3lP*JxfcBE*aL^/l'^ ^PRD 

SriiLTSS^tbbhy^^^ 1 3 M^OT^ti 
5 D rixtio, iMif7^^i3^tyftl 
fcfctK 7 1 h K 1 2 t«i^ i o t f t 

lit j*agtfc««« F D t-sg^ ffi S ft -5 0 
[0 0 4 0] i^L/^d)PRD«t5t, ■ 

* (m, n) fciUWljf (m, n-i) (D&m^&L h 
7^?13M7«it45o *Lt, (m, 

n-i) <D#mmwtiFD\£mfrmziriitm%wffi 

tt#«2 2 n- i fcil^SEjlWhy^v 1 ^^ 2 6 n- 

1 SriiLT*B:{f^||2 5\cmjj£tiz> 0 

[0 0 4 1] %<DMs (m, n) to^TIi, nff 

BOSK»Rh9V^^ 2 6n»7«fe5fc 

W^StlSrttt^^o IS* (m, n) (D^^-h 

^v^- k 1 2 ic^a^tifcft ^mmmm^mmmF 

[0 0 4 2] rOiSSf (m, n-i) OStR^ldtt, % 

1, n-i) coy -try hastftoix5o 

yU^ 0 Hm^iSL, * 5 P*3IE^^^ * Hm+ 1 ^7K¥ 

+ 1, n-i) &mmtnkft& 0 
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[0 0 4 3] -t LT, (m, n - i ) 

(lHXi) (75B#F B ^S||ii Lfcmfc-Vrnm (m, n) # 

ji^^^So rtt^ j; «9 . mm (m, n) offgtttm 
i4, *0ij<o#^-, m^bn - ifj^m^m^ia^mmn. 

[0 04 4] r. y *-*rffl*U: t> , ^tMW 
iHttllC, n- iff ItDl y^»l|4ili lOV 10 

KftEflHH62 5±(CiS^.ffi$tl5 0 *t LT, I -V£ 
&0S& 3 4 T*jKA»P> *± tSElfe £ C D S @SS 3 

[0 04 5] ±i£L;fc 4 5 K, Hi H»«-ef4, 5 h 

x - yt Ku^sHMftJU^Kiisv^T, ff#(fc-e#W* 1 

1 <r>&i&mwt:mMF d * y * y h l«©!j -t y 

^-fSipKLfcr tX\ ^SOCDSHI8S3 5t?y-fe 

miao, ^wnsi i rto#tt^7y^ici@H-t- 

5BJ£'**— v/'TXfc y fNfic^-fS y -fe 
yW-TX (kTC/^fX) Sr»«i-5ri#"e*5. 
[0 0 4 6] fi|x(4m- 1 ?IJ©zMP;fe£ (iHiR) 

y h*«rRlt5iBS#*V\/fc», B»£lS 2 1 -©ISl&cD 30 

2 4m(^LTm?lJrott^ffiUiiRN7:/^^ 1 4 t 

a^SWhyvv^ i 7*JitF m + i^ijcoy -fey h h 
7^1 6<0«-y-hSrSfiE-t-5»J^«r«o/trt 

[0047] ^bir, t^^'^-tfid 

^(rm^i-5«J*SrSoT^fcfcfe[r s f^SLBi 40 
v-^ry^— mWft<n&mWi<ny * Y¥4Jr— Ki 2 com 

[0 0 4 8] ^tUdxtLT, *»M5X-Y7 

*tfc*¥flNHI 2 2 n , 2 2 n + 1 (CfH^-f 5«J#£g& 
ofc;: i;|c4 «9 , ^-^y^— ®^ffro#BHl07^ by 
-f^-— Ki 2<7?m#^\ SE*-ttJbS*fr©#li**»?)^ 
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[0049] ats, *m6»«-ei4, HMfcw* 1 1 ©« 

EKK&V'T, W&Yv'y's*? 1 50KW>?rlIV 
DDMgMrcU y-x^«F7y^^l7^ 
L-C7k¥fs^2 2 n + 1 fc88&1-5#*J*fc LfcsJSs m 
6K;5H-i;5£, if*sb7Vv?^^ 1 5 co Rwfy&TK 
sWS*»2 2n + iK:SN*U y-^^ttl*)liRh7> 
1 7£^LTGNDl£ffi|8-t-5«$'b, I - V£ 

3 4 cDfteSc&ig-e wig t *$. 

[0 0 5 0] 0 7(4, #«W©SS2£16J&16K#5@ft: 

(of^ffltf-yt'^-tt, ccDiitiT-©i^i 

XV\ m(l7^y) rt^->-r y^-^S»^t 

[0 0 5 1 ] 07 dfcVT, WeH* 5 1 14, H 1 Hiite 
^fficD»^tlSl«(C, K (PD) 5 2 id 

MLT, R^fUL F5y^^ 5 3, flg^-ff, LSft h 5 
y-y7? 5 4, tgfg h7y^7^ 5 5, uty hhyy 

5 ejoit^ttAil^hyVv?^^ 5 7«5o«N 
chMOSh7y^^l:ft5Mt4otlo*) v * 

fc# h7y-y*x^ ©«a§ t, as i mmjtmn& 

[0 0 5 2] -5: LT, ' CD W4W« 5 1 ^fi^lj^ffie 
$ixTiB*Sl5 6 1 ^#)tLTV^6o ^*5, r^t?(4, 0 
SiWffiB&ft©fc*(C, W*g|55 1^25IJ (m^lJS, m + 
inn) 2fi (nffB, n+lffg) WB^1«J5)c(Om^ 

«:WcioT^i/rv*s. r.ojif*fl55 i ic(4, 7k¥lf 

§|62n+l, 6 2 nio40SE/->-ty^-ilRii 
»63n+l, 6 3 nW^-eiHU^tLT^S,, 

*iP!R/ll*mu/5tyH6 4m-l 1 6 4 

[0 0 5 3] m^ljn+ 1 fr S ©^{ipj* 5 1 (Cfc*VT, 
m^tHl- YJ-y*?*? 5 3, Bc^ffi LSK f> 7 

5 4, 5 5, y-fey N h7y-^? 5 
6$d£X$tiit)mUb7y'yx? 5 7C0|BEc0S^M«t 
*l|tai0U«O»fri:IBI«li:«:oTV^. ^LT, R*. 
iHLjl^h7i/v ; ^^ 5 4lcoV^T(4, FWy/y- 
^**PI«M-*m+l5iJiO*sF»#l/K*tUL/!J-fey 
h^6 4m+ 1 t^^tl, </-h^Sii[/->^y^- 
»i6 3 n+ 1 S::Sfc$tl-0^ 0 y-fey 

B ©*spa»/K*a U/ y-fey H64m-l icgiK 

[0 0 5 4] ^fc, 2ff^607K¥lf^6 2 n, 6 2n 

i»6 5iSEilftSn-CV^5„ ^ LT, *^*R6 2n, 

6 2 n + 1 C0#^r t SE^H 6 5 ttOM(C|4, SES 
^Rhy^v 5 ^^ 6 6 n, 6 6 n + l^MMi^tl 
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T^£ 0 ZLtlhmSStlflhJy&X? 6 6 n, 6 6n + 
[0 0 5 5] H*S|5 6 1 (BjafflSfcH:, ?lJ»ROfc#><7> 

^feC0*^|HlS&6 7, 6 8, 6 9\t s Mx-lOsy 

G) 7 0a^b^XLfen5K»^/^K|£#LTV7 Mb 
fls (*3E) fcl!M^5J:5&fcoTV^ 0 10 
[0 0 5 6] *¥**HISS6 7^ ft 
*Hm-l, <f>Hm, 4> Hm+ 1 ^JRjfeffi* § tii> 0 Z 
ti^Tk^^^V^^Hm-l, *Hm, tf>Hm+l 
It ORy-h71m-l, 71m, 71m+l^- 
*OA*tft5tHI^ AND^h7 2m, 7 2m 
+ 1, 7 2m+2©#-*©A*ift8. ANDy-h 
7 2 m, 7 2m+l, 7 2m+ 2(7)«-»(OA^i IT 
It 94 ^sW^V—Z 7 0Tf«±SttSWS*aiU 

[0 0 5 7] AND^- F 72m, 72m+l, 72m 20 
+ 2^#ttJAft OR^-h7 1m, 71m+l, 71 
m+2(D#ffi^OA^t7i^ 0 IT, OR^-h7 1 
m- 1 , 7 1 m, 7 1 m+ 1 <D#ffl;*jrt 7R¥iItR/K 
*tt| L/ !/ y Mft6 4m-l, 64m, 64m+l(C 
mWZtlZo ntllCj:?), ^X.tfm?IJCOH^lCo^TW 
X.ft ^ffibiitRhyVv > X^5 4(7)Kl/^>'(CfiO 
R^-h7 1m+l©ffl*aS-^*.&iX, lltj/hh?^ 
^^5 6 <DSf- h iatORV- h 7 1 m~ 1 <£tB;W 
-£x.£>jtx N ttWiftR ^7^7? 5 7<DSf— MCttOR 
y-h 7 lm(OttJ*as^.x-fc^5rfc|e:ft5 0 30 

[0 0 5 8] SiS^|Hl^6 8 i^ttiKjll/^^ 0 
Vn, *Vn + ias, **EK6 9 3i^b 

iiVt y * <f> S n, S n + 1 a**ft*fcJIR2fc 

t±5^$lx5o Sjtjfe*/^^ ♦ V n , <f>Vn + lit fir 
^il:OR^h7 3n J 7 3n+l©-^AAt4 
5^H^ 74n, 7 4 n + 1 3ril LT 

iiffl^h7^^6 6n, 66n + l^ht4 

[0 0 5 9] ^t^-^^Sn, *Sn+ltt N 
Ifr^ilOR^ h 7 3 n, 7 3 n+ 1 <D{&1J(DAt} t 40 
45, OR^h7 1n, 7 1n+l©#fflM, SI 
M^-W|6 3n, 6 3n+l^iLT^Ii 

[0060] mat 6 5 ^m^M^t 1 - vm 

^111^7 5 iH#|H»i LT<0«*.ff CDS0&7 6 t 

asRitfeih/c^5 0 1 - 5(4, SEff-^S 

6 5 ^iiLTff-^mst Lxmsztizmmm^r&in^ 

«EEfc3E*l/rCDS0l&7 6ICtt^-r5 0 CDSIhIK 

7 6I4, 5V^at^U-^7 0^5>#*.6itS1>- 50 
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fc, CDSHK7 6©liaCtt, iHMcjcSCTAGCEI 

[0061] ^ ±Mm^(om2 i mMm\m^mvf 

[0 0 6 2] 5fcf\ «^-5/-r2/^*-*»fW^m5(lnff 
VlcmVlZtl&k khfc s ORy- h 7 3 nSrilLTn 

[0 0 6 3] nffB3JSWlSiXfctt«K:i3V^T, 

6 7 it), M§Rjfe*lfflI&6 7j&>&* 

spjfejt/^i/^ c/>Hm- 1 ^a^^tiSt, 

/^/l/X <f> Hm- 1 ftOR^ h 7 1 m- 1 ^ilLTm- 
1 ?ll B ^*5p®JR/SS^ffi L/ !i ir y M6 4m-l|: 

K»««FD^Jtix h b7^^5 GSrllTl 
iVDDtllty h£ix5o r<£>i£\ m-l^iJBc^* 
¥i4/^((,Hm-llt WS^SmfllBOlJ ±y h 

/<^xkLxmm-t& 0 

[0 0 6 4] ft*3, Tk^S^A^ 0 Hm- 1 

1 1 i^tii i/nv^ ^ p r d t an d y- b 

7 2mt^^ m?fJ@(Z)7K¥StR/»c^aiL/yir^ 
h|&6 4m(31^/^^irofc*, B* (m, n) (Dttitl 
«F7^n7#-»ty«i:ft6 0 L*> 
L)&3iS&, ^<DMfflT*nmm (m, n-1) CDB^ffiL 
^fiffcttTfct). «a<OCDSEI»7 6fc*3V^jlilSl 
(m, n-1) <7>Bfgff ^tCO^T y i? y h l/-<7WC0i^ 

m (m, n) ©y-fey h^^a^sixTtw-^&a 

[0 0 6 5] igV^T, *¥*S0K6 7^e>*¥*36^ 

ftORy- h 7 1 mSriiLTm^lJB(D7K¥aK/S!^(±i 

(m, n) (Z)WA3Wlb9V^^ 5 7 36«*V*»fcft 
9, y i?y h£2xfcBSf (m, n) y ir j/ hi/^n: 

*scfc«SEa^ *¥{f ^ 6 2 njsiwsaasib^y 

[0 0 6 6] 7k¥**^^*Hm«^^5^^ 
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v^l/-^ 7 0 36^IU*SixSBlE*ttJL^/^ 0 PR 

Hm©ISifflW^^lS3V^Ttt^^t^L^/^^ 0 PRD^fcB/J 
r©HS*ttlL^/^+ PRDItANDy- h 
7 2m+l£iliBU OR^- h 7 1 m+ 1 SriiLTm 

[0 0 6 7] *sp«K/K*WL/y-fey K6 4m|: 
HiJP*JxfcK*tHL^u^#PRD«:*6li:, mm 

(m, n) Ott*aiUaRh9V^^5 4a>KW^ 10 
- y^HUi^L h7^** 5 3 (Of— 

*>1fe1B4:*!K 7tb^t-K5 2T)tifftia 

^5 3?ratTV?»fc»«*FD{cK^tti$nSo 
[0 0 6 8] »*ttl 0 PRD«t6^ S? 

ft 9. fflMKh7^^^5 7, *¥ff^6 2 nfc 20 
J: WSESft h7^?66nS:I LTSEff 5* 6 

[0 0 6 9] ^(7)pf* (m, n) 

*Hm (Clio r?feO?Ij(7)lB^ (m+1, 

n) ©y-fey hiMrfrfts. ^tt, 7k¥**^^* 

7*^feW*SH5r. tT\ ft<D?IJ<Z>WSi (m+1, 

n) 

[0 0 7 0] ±JfiLfc-5tO»fP^*[9iSUc:J:D. n 
f?itf>i 7>T y^(DliiIi5 hu^^hin 30 

6 6 nfcif) ?raLT^)II*^Si£{S^6 

7 5T?««A^b«EEHK»*jXfc|ftCDSiaiS7 6K3£ 

[0 0 7 1 ] flf^T, m^V^y^-ibf^tCOV^T, 

B^#W*^StRBi«fT («#K#fflLWfcfr) tit 

[0 0 7 2] fifis/* y*—jfej£l§1156 9 0*Stc:j: 
3 n^fflLTntf S^II/v't $>^>HSR$|6 3n(: 

^ttfifc&v\ r©t§, £K££li»S6 8d>e>tt£ 

E££'^** Vn- i jJSffl^J'L, n-iffg^SH: 
IRf7^?6 6 n - i 0)^— bKRllnSttSo 
[0 0 7 3] Z<DVtmz#^X* *¥jfe*EII& 6 7 (OiK 
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Hm- 1 ^ttJ^j^nSfc, r(0*¥**^^*Hni- 
1 fiOR^r— h 7 1 m- 1 ^ilLTm- 1 ^(OiK^M 
tR/a^-ttiL/y ir>y b^6 4 m- 1 {cTOO^H^o 1" 
m^Jg<Dpf*<7)#y-^y h hylsi/X? 5 6^ 

#*iB*awi*FD*sy*y h f7^ 

^^5 6 SriitreaSVDDlcy iry h£tt£ 0 
[0 0 7 4] Hftvt, 7k¥**@S&6 7^^tK¥**^ 

liORy— h7 lm?r®LTm?y@07K¥»R/gc^m 
L/y-fey hi»6 4m|cSJP*tLS 0 "Tit, m?IJBO 

SjJxfcPlS (m, n-i) ©y-fey hl^/W-JSCfc* 

7K¥ff *» 6 2 n - i ioJ:^i« h 9 

* 6 6 n- i £iILTSEff^S6 5fctU*Sti5o 
[0 0 7 5] ^(Om, Mm (m, n) fcOl^TBU nfi 1 

[0 0 7 6] 7K 5 p3fe*> r? /^*Hmtt#>r5^^ 
i/^^u— ^ 7 0^fettl^j$lx5SB*-ttlb^/^ ^ PR 

7 2m+ 1 SriiifiU OR^ h 7 1 m+ 1 £iILTm 

+ 1 joao^wi/Kfrtab/y-fey k«6 4m^ 

[0 0 7 7] *¥31tR/S£^mt/yir-/ M&6 4ml: 

(m, n) *5j;tfW* (m, n-i) ©*»*BLiR 
b7^^^ 54©KWy - y— ^Sr^tTlf^atiL 

i^tijtf7y^^5 3Mytli^^ 

^«W#R*tti L h7^^ 5 3£iILT^ffl£ffcffi 
«FDt«5*ai**b*. 
[0 0 7 8] R^fflt^* <f> PRD3JSS«t B 

* (m, n) joitfpJ* (m, n-i) <0«-«^ffl L h 
7^^53M7ftitft5o *rLT\ IS* (m, 
n - i ) ^3**j^«*SFDfca5^tt|Stlfcfg-^«ffif 

ffi*»6 2 n- i fcit^SE^tRhy^^^ 6 6 n- 
i SriiLTSEff-^116 5|iittJ**n5o 
[0 0 7 9] -tOR, (m, n) ^COV^TfL n^T 

KOSEil^ h7^^ 6 6 nas*7tt«fcfc5fc 

WASix5wi:f±ftv\ W« (m, n) (D-y^-f 

k 5 2 m^a^nfcif ^-«#«»«»«F 
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[0 0 8 0] dOWH (m, n-i) ©i&RffltCii, ^ 
©Tk^^VUX^HmlCt-oT^W^jropj^ (m + 

1, n-i) ©yfey HifftoS. *fc s 7k¥*£^ 
/UX<j>HmftffimL, 7k¥**^/^</>Hm+ 1 
fetiaBe 7i>f>W*Six5^4:tf, #;©?ij©®* (m 
+ 1, n-i) *LT, WSf (m, 

n - i ) ©iltRIlL ( 1 H x i ) (D^m^BM Ltz.m& 

x-wm (m, n) as«Rsn5. 

[0 0 8 1 ] :©t^->ty^-iM;k *»fW 
tUttlM, n- i=ffa»l7'f V^ro^W*5 1©!) 10 

■fey h u-^tm-^u^asiai-togiisraLT^ui* 

«BK7 5T«ilt^6>«Et*»**LfcttCDSiaK7 

[0 0 8 2] ±$LfcJ:5t-s I2XMITI4 > 5 h 

X - YT K^lH|Wa^tl3V^T, fT*<£-C«-H*5 
1 cD^jSteffcM^F D & y fe y h LT^© y fe y 

ft #u~</w£S!*.ffi LTp]-gS&£igft LT^IK^tcffl 
trt5£ l j\CL1tZ.tX\ ^©OCDS0S§7 6fJt 

5@^^->/-('X'JoJ;t>'y -fey MJ#|e:3g£-t--5 y-fe 

yhy-rx (kTcy^x) ^wsw-sdias-ctSo 

[0 0 8 3] ffil^tfm- 1 5U©*sFjfe6 (M) 

L-T*ffi-f-5 J;5tcLfcrt(cJ;i9 s #fl§©JJfe 
y hl&Sr&ltai&S^ftV^Jt), B*§P 6 1 -^©|g£|© 30 

Lj^k, 1 *©*¥«£/ 
Sc^-tHL/y-fey h|§6 4m(C#LTm?iJ©fcb7J*R h 
7>^^ 5 7 tm+ l^ljoy fey h h?^? 5 6 

F*5iu? m - 1 mom^ta l«r h ? y^^f 5 

9, 3 AH© F7Vv/X^ffl30©/- Kt^Ltay? 

[0 0 8 4] ftj3 N Willi* 51©« 40 

DDlngBHEU y-x^ttl70ii^h7V^^^ 5 7Sr?> 
LT*3Ff9^»6 2 n + 1 kC&m-timt&k LtitiK 0 
1 OK^-fJ; 5 [d, if$g h?^^? 55©KH 
7R¥ff^6 2 n+ 1 idffcU V-^^til^StR hy 
7 7Sr^U-CGNDtlftKW-5«l*t, I-V 

m&mn 7 5 cD*j$^T--Bi«e 1 as. 

[0 0 8 5] 

5 h7>-^^«j^©Wiiij*^T?im(cffitt$^ - 50 
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^t, 5feT yfey h hy^i?x?\c£oXWffiU%))-t 
?hU -toy -fey M'^i'SrlSIShy^^^SriiL 
T*¥flr**fciH# U ^T*i^ifei§^ ©ft 

tit), yfey KV"<A'i:flr-g-V"«A'4:4riaiHHft*rtt 
SLT^)i*^a*tftSfc», tti^HMTyfey h 
ix^/p fc ft 9 u^<;i> t <r>Wi & k 5 r k (- ± o t ^.ffiw 
j(f r i: ©#tt^ 7 y ^nasai-a ajg^ * - v / ^ x& 

it^yfey h^ttSDt;/ hy-TXSr, r^W* 

<Ttrtg|5-e»SiJ-r5di:^-e#-5o rlitit), Sit 
[s 1 ] #fPj©n 1 mmmt-tosmtoHtom*** 

[13 2] ^l«»«(c:«5@#:aff^(cfcH-5fl;^ 
[03] ISlHW^ic«5@#:tlf«l*iFlCia(t5«^ 
[ 0 4 ] tff - S/ * y * -ttf^ »7feBf R © M« ^ 

[0 5] t^yts'^-tMSitfes. 

[0 6] mimmmm<om.mmi,m?>mmm^^-rm 

[0 7] *^0J»^2m»ffii-«5@f««^^* 

-ra«&t#^0Tfc5 o 

[0 8 ] |R2 llltMltff *BttM*^£&tt5«?- 

[0 9] ^2*M^('«5@ft:a^*^lcJo(7?,*^ 

[010] ^2H»ffiO»^J|^5®»«fi!c?r^1- 
@E§0-T?fe?> o 
[011] «*«^-t-»*J5K0Tfo5 o 

11, 5 1-WipJ*, 12, 5 2-7th^t-K 
(PD) % 13, 5 1-7^^ 14, 

5 A-m^xWMUYyyy^^ , 15, 5 5-tSBh 
y^v 5 ^^, 16, 5 6 -yfey h F7>^7^ 1 
7, 5 7-ffl^jSK f-7^7^, 2 1, 6 1-WIS 

22n, 22n+l, 62n, 6 2 n + 1 -7K¥f§ 
•^•H, 2 5, 6 5 -fiBlft-g-jfL 26n, 2 6n+l, 

6 6n, 6 6 n + 1 -SiEjIiR b 7>"^^^, 2 7, 6 

7-*spjaEB», 2 8, e 8 — sacj^aaK, 29, 

6 9-ify^r7^- jfeSEEK, 3 0, 7 0-yV 5 V 
^S?*^^-^, 3 5, 7 6 -CDS (ffiH~*-y->-7° 
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